Chromatographic separation of the roots of a Kenyan medicinal plant, Clerodendrum eriophyllum, led to the isolation of ten abietane diterpenoids (1-10), one of which (1) was isolated for the first time from a natural source. Using spectroscopic data, the structure of 1 was determined to be 12-hydroxy-8,12-abietadiene-3,11,14-trione. Circular dichroism (CD) spectra showed that the stereochemistry of compounds 1, 3, and 6-8 belongs to the normal series of abietane diterpenes, which confirmed the absolute stereochemistry of the isolated compounds. Compounds 1-10 were evaluated for their in vitro antiplasmodial, antileishmanial, antifungal and antibacterial activities. Compounds 3 and 7 exhibited potent antifungal activity (IC 50 /MIC 0.58/1.25 and 0.96/2.5 μg/mL, respectively) against C. neoformans, whereas 3, 6 and 7 showed strong antibacterial activity against Staphylococcus aureus and methicillin-resistant S. aureus with IC 50 /MIC values between 1.33-1.75/2.5-5 and 0.96-1.56/2.5 μg/mL, respectively. In addition, compounds 3 and 9 exhibited potent antileishmanial activity (IC 50 0.08 and 0.20 μg/mL, respectively) against L. donovani, while 3 and 7 displayed weak antimalarial activity against Plasmodium falciparum, but 9 was inactive.
We also report the antiplasmodial, antileishmanial, antibacterial, and antifungal activities of the isolated compounds.
The 1:1 MeOH/CH 2 Cl 2 extract of roots of C. eriophyllum showed moderate antiplasmodial activity with IC 50 values of 8.8 μg/mL against chloroquinesensitive (D6) and -resistant (W2) strains of P. falciparum. Repeated chromatographic purification of this extract gave 12-hydroxy-8,12-abietadiene-3,11,14trione (1), as well as nine known abietane diterpenoids, namely royleanone (2) [9] , taxodione (3) [10] , 11hydroxy-7,9(11) ,13-abietatrien-12-one (4) [11] , sugiol (5) [12] , ferruginol (6) [13] , 6-hydroxysalvinolone (7) [14], 6,11,12,16-tetrahydroxy-5,8,11,13-abietatetra-en-7-one (8) [15] , uncinatone (9) [16] , and 11-hydroxy-8,11,13-abietatriene-12-O-β-xylopyranoside (10) [15] .
The molecular formula of compound 1 was established as C 20 Circular dichroism (CD) spectra showed that the stereochemistry of compounds 1, 3, and 6-8 belong to the normal series (A/B trans) of diterpenes. The 1.09, s 20.0, q C-3, C-4, C-5, C-18 20 1.24, s 20.6, q C-1, C-5, C-9, C-10 12-OH 7.21, s -C-11, C-12, C-13
positive Cotton effect at 275 and 284 nm for compound 1 supports the β-orientation of the methyl group at C-10, i.e. (10S)-Me configuration, according to the rule for π-π* transition of an α,β-unsaturated ketone [17] .
The CD spectra of compounds 3 and 6 are in agreement with those of the known taxodione analog [18] and ferruginol [19] , respectively, confirming their absolute stereochemistry. CD spectra of 7 and 8, not previously reported, are similar to the related abietane diterpene cyrtophyllone A, whose absolute stereochemistry was determined by X-ray crystallography [17] .
Only recently, the absolute configuration of 6hydroxysalvinolone (7) was determined as (10R)-Me by enhanced X-ray crystallography [20] , thus, supporting its stereochemistry deduced from CD spectra.
The antiplasmodial, antileishmanial, antifungal, antibacterial and cytotoxic activities are summarized in Tables 2-4 . Compounds 3 and 9 demonstrated potent antileishmanial activities with IC 50 values of 0.08 and 0.20 μg/mL, respectively, against L. donovani, compared with those observed for the standard drug amphotericin B (IC 50 0.13 μg/mL).
On the other hand, the antiplasmodial activities of compounds 3, 7 and 8 were found to be very weak, with IC 50 values of 1.2 -4.8 μg/mL, when compared with the standard artemisinin (IC 50 <0.026 μg/mL). Strong antifungal activities were also displayed by 3 and 7, -=Not Active; NT = Not Tested; IC 50 is the concentration that affords 50% inhibition of growth; MIC is the lowest test concentration that allows no detectable growth. Sixty-two fractions of eluents, collected in 250 mL aliquots, were concentrated using a rotary evaporator and similar fractions were combined on the basis of TLC analysis. Combination of fraction 5-9 crystallized in n-hexane/CH 2 Cl 2 (95:5) gave 2 (260 mg). Fractions 11-19 (640 mg) were rechromatographed over silica gel (50 g, 2.0×30 cm) and eluted with n-hexane/CH 2 Cl 2 (95:5) to give 4 (8.7 mg) after 0.6 L of elution, and 6 (65 mg) after 1.4 L of elution. The latter was further purified by PTLC developed with n-hexane/CH 2 Cl 2 (8:2). Fraction 22-28 (160 mg) was purified on a Sephadex LH 20 column (100 g, 2.5×30 cm), eluted with MeOH/ CH 2 Cl 2 1:1 (0.3 L), followed by PTLC developed with n-hexane/CH 2 Cl 2 7:3 to give 3 (28 mg). Fraction 34-45 (600 mg) was subjected to silica gel CC (50 g, 2.0×30 cm), eluted with CH 2 Cl 2 / n-hexane (8:2) to give 1 (4.0 mg) after 0.28 L of elution, 9 (6.7 mg) after 0.35 L of elution, and 5 (10.3 g) after 0.8 L of elution. Fractions 52-57 (580 mg) were rechromatographed over silica gel (50 g, 2.0×30 cm) and eluted with CH 2 Cl 2 to yield 7 (6.5 mg) and 8 [21, 22] , as described by Samoylenko et al [23] . Drug controls, ciprofloxacin (ICN Biomedicals, Ohio) for bacteria and amphotericin B (ICN Biomedicals, Ohio) for fungi, were included in each assay.
Antimalarial/ parasite LDH assay:
The in vitro antimalarial activity was measured by a colorimetric assay that determines the parasitic lactate dehydrogenase (pLDH) activity [23, 24] . The assay was performed in a 96-well microplate and included two P. falciparum strains [Sierra Leone D6 (chloroquinesensitive) and Indochina W2 (chloroquine-resistant)]. The IC 50 values were computed from the dose response curves generated by plotting percent growth against test concentrations. DMSO, artemisinin and chloroquine were included in each assay as vehicle and drug controls, respectively.
